Interactions between lymphocytes and dermal fibroblasts: an in vitro model of cutaneous lymphocyte trafficking.
Cultures of dermal fibroblasts were established from skin biopsies of CBA mice and used to study the interactions with murine T-lymphocytes. Electron microscopy showed that zones of contact developed between the fibroblasts and the T-cells, particularly after mitogenic activation. The adhesion of the lymphocytes was temperature-dependent, and many more lymphoblasts than resting cells attached to the fibroblast monolayers. Flow cytometry analysis of the adherent population showed that the most prominent type of resting lymphocyte was of the CD4 phenotype, which was also observed using a T-helper lymphoid cell line. However, neither the CD4 nor the CD8 (T-cytotoxic) antigens were involved in the binding process, and while the fibroblasts expressed Class I MHC molecules (but not Class II), these also had no role in mediating lymphocyte adhesion. Although the fibroblasts did not express the ligand Mala-2, the murine homologue of human ICAM-1, a monoclonal antibody against LFA-1, its cognate receptor on the lymphocytes, nevertheless effectively inhibited binding. T-cell attachment was also partially prevented by antibody against the lymphocyte CD2 antigen and by RGDS, a protein epitope known to mediate a number of receptor-integrin interactions. Moreover, this peptide also rapidly and preferentially detached T-lymphocytes which had previously adhered to the fibroblast monolayers. Lymphocyte binding was substantially elevated following treatment of the fibroblasts with cytokines such as tumor necrosis factor-alpha and interferon-gamma, but not interleukin-1 alpha. This increase in adhesiveness was, however, almost completely abolished by monoclonal antibodies specific for LFA-1 or for Mala-2. The results of this study show that while lymphocytes recognize fibroblasts normally via a number of constitutively expressed receptor-integrin interactions, their adhesion can also be modulated by cytokine-induced changes in the expression of other surface ligands.